winter scours in cattle (9) , infectious hepatitis in chickens (17) , and possibly enteritis in dogs (2) . In wild animal populations, it has been isolated from bank voles (6) , pigeons, blackbirds, starlings, and sparrows (16) . The objective of the present study was to determine the frequency of C. fetus subsp. jejuni in migratory waterfowl. nation, lack of fermentation or oxidation of glucose, production of hydrogen sulfide as detected by lead acetate paper over Kligler slants, growth at 42°C but not at 25°C, and sensitivity to nalidixic acid (30-g disks) (1) . Isolates were cultured only under microaerophilic conditions, and no attempt was made to test growth in other atmospheres such as 21% oxygen.
Statistical comparisons were made with the chisquare test. Paired data for cecal versus cloacal specimens were analyzed with the McNemar test for correlated proportions (14) .
RESULTS
Of the 445 migratory waterfowl studied, 154 (35%) carried C. fetus subsp. jejuni. The frequency of isolation among different species is shown in Table 1 . Shovelers had significantly higher (P < 0.001) and green-winged teal had significantly lower (P < 0.01) isolation rates than the remaining ducks. Gadwalls had a low isolation rate (15%), but the numbers were too small to achieve statistical significance. The 17 ducks No. The species variation noted in isolation rates may be related to differences in feeding habits. The lowest carriage rates were found in gadwalls (15%) and green-winged teal (16%), which feed almost exclusively on vegetable matter. In contrast, shoveler ducks, which had a 66% prevalence of C. fetus subsp. jejuni, often strain mud from the bottom of ponds and rivers to extract molluscs and other animal foods that constitute approximately one-third of their diet (11) . The animal food intake, as weil as the isolation rates of C. fetus subsp. jejuni, of the other ducks ranged between those of green-winged teal and shovelers. Hussong et al. (8) have shown that different species of waterfowl and also waterfowl of the same species maintained on different diets harbor substantially different total numbers of intestinal bacteria. It is, therefore, possible that dietary variation among the species studied could account for some of the differences in isolation rates of C. fetus subsp. jejuni.
The question was raised during the course of the study whether live birds could be trapped, cloacal swabs obtained, and the birds subsequently released unharmed. However, the isolation rates of C. fetus subsp. jejuni were so much higher from cecal specimens than from cloacal swabs that cecal samples were used throughout the study. Whether higher isolation rates from other species of animals would similarly be obtained by using cecal specimens instead of cloacal or rectal swabs is presently unknown.
Although C. fetus subsp. jejuni has been incriminated in avian hepatitis (a contagious disease of chickens characterized by diarrhea, weight loss, liver lesions, and drop in egg production) (7), none of the waterfowl in this study showed gross lesions of the liver or gut, and all were apparently healthy when collected. The high body temperature (42°C) of waterfowl and other birds may encourage carriage of this organism, whose optimum temperature for growth is also 42°C.
The sources of C. fetus subsp. jejuni for human infections remain to be fully elucidated. Campylobacters have been isolated from freshwater lakes and streams (10) , and one large waterborne outbreak of Campylobacter infection occurred without a known source (18) . Previous data from this laboratory showed that Campylobacter survives in stream water for over 1 week at 4°C (3). Waterfowl have been reported to occasionally harbor other enteric pathogens such as Salmonella (5, 12) , and heavy concentrations of wild waterfowl can cause a significant elevation in fecal coliform counts of surface water and sediment (8) . This study raises the possibility that migratory waterfowl may be yet another reservoir for C. fetus subsp. jejuni.
Whether they contaminate freshwater ponds VOL. 12, 1980 on October 24, 2017 by guest http://jcm.asm.org/ Downloaded from and streams with this enteric pathogen or acquire the infection from water already polluted by the feces of domestic animals is not presently known.
